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CHAPTER 1 —

INTROADICTIN

ALY A DNV UL L AU

101. GENERAL
In addition to the engineering disciplines employed during design,

Aavalanmant and aradisari~n ~Af Aafanna matavrial e~ anhiawas ntafn
ucvcivpuc al anda pProuduiCiLivil Ul UciculeEe wdiLelrlivcili, LU dlllicve ang maintain
specified R&M objectives, there may be a requirement to assess and, where

necessary and cost effective, to improve the in-Service R&M achlevement This

may arise from latent design or manufacturing defects, or because the effects of

the in-Service environment cannot be fully predicted during design and
A

AnwvwanalAanmane Yo mawr alon ~wmioa €mmem tlin e d e b e e Aead i d o AL a1
acveiopueluc it may dlDU dlle Liow tne ueea Lo eLgrumiuneg aeviarion o1 dacitudl
R&M performance from the expected and to recommend appropriate changes to

design, manufacture or logistic planning. Assessment and, where appropriate,
improvement of the in-Service R&M achievement may be carried out by a variety of
agencies - the original equipment contractor, the purchaser, the military user,

another contractor or any combination of these.
102. SCOPE

Ihis docuwent Jetilues those measures which must be considered by the
responsible organisations when there is a requirement for the preparation of an

in-Qervice RAM accacgmant nlan wirhin tha Avarall DEAM nlan fAar tha enanifiad
s7o€IViILEE nuill asSsSessmienic prat, wiltinill tae oOvelai: nuii pi1at (00 wae DPCL,IIIC\.I

defence materiel. It should be regarded as an expansion of ARMP-1 and 2,
paragraph 325.

103. APPLICABILITY

(a) This document applies to all materiel when referenced - in part
or as a whole - in a contract or purchase order. If any
inconsistency exists between the contract requirements and this
document, then the contract requirements shall prevail.

(b) In-Service R&M assessment defined herein shall be conducted in
accordance with this document to the extent specified in the

contract. The purchaser must ensure that his requirements in the
contract are complete and clear.

104. TERMINOLOGY

A glossary of some important terms used in this document is contained
in ARMP-1.

105. RELATED DOCUMENTS

ARMP-1 NATO Requirements for R&M

ARMP-2 General Application Guidance on the Use of ARMP-1
ARMP-3 Application of National R&M Documents

ARMP-4 Guidance for Writing NATO R&M Requirement Documents

ARMP-5 Guidance on R&M Training

NATO UNCLASSIFIED
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CHAPTER 2

GENERAL REQUIREMENTS

201. GENERAL
This Chapter outlines the general requirements for an R&M programme
during the in-Service phase. The objectives of such a programme are described

along with details of the plan necessary to achieve them.

202. OBJECTIVES OF IN-SERVICE R&M ASSESSMENT

The objectives of the in-service R&M assessment will vary with
different systems/equipments and different operational roles, but will generally
include one or more of the following.

(a) To quantify the achieved R&M of the system/equipment.

(b) To assess the requirements and capabilities of technologies which
are new to the Military Services and to provide information for
the user and for future generations of systems/equipments.

(c) To identify the factors inhibiting a system/equipment from
achieving the specified R&M levels.

(d) To initiate action to improve R&M where appropriate, including
the establishment of additional R&M goals, and to evaluate the
effectiveness of those actions.

(e) To determine the effectiveness of the R&M engineering disciplines
and practices which were applied during development and
production.

(f) To assess the effectiveness and/or necessity of built-in or
military users test equipment and related procedures in the

identification of failures.

(g) To assess the effectiveness of maintenance procedures, including
the training of personnel engaged in such tasks. '

(h) To recommend appropriate and cost-effective measures for
improving the system/equipment R&M.

(i) To use the observed R&M results to the fullest advantage, such as
revising spare parts scaling.

(j) To identify training needs, where such training will enhance the
R&M of the system/equipment.

(k) To assess the life of the system/equipment.

NATO UNCLASSIFIED
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IN-SERVICE R&M ASSESSMENT PLAN
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NafFimitr i n A A~nziman ohArzdican b~ thn $m-Cavirinn DEM mnccnanccman
velL 1L 10, f yoycuuweire :uuw;us now viic 1uTogcilvice nall dbbeDWEHL
will be carried out. The plan shall describe in detail the tasks
necessary to effect the assessment, showing chronologically, and

in relation to the overall project timescale,

phasing and planned duration.
Reviews, shall be identified.

Preparation.
In-Service R&M assessment Plan (subsequently
Plan') detailing the agreed activities which

Important stages,

their sequence,
such as Periodic

The responsible organisation shall prepare an

referred to as 'the
are to be carried

out for the assessment and, where specified, the improvement of
2La DEM & A~ brncmmnn matbowmial N o Jﬁ- o~ Lo o T,

Lile narl O1 dei1enie wavelr el inn oervice usSe i11i1e HCLCbbdly nun
data will usually be obtained by monitoring selected equipments
during their normal service use but, in some cases, there may be

a need for special trials conducted on a sample of equipments.

Format The Plan shall define the tasks to be undertaken and the
Aroanizariane racnnngihla fAar thoam Tho nlan chall in~luda in
Ulsalllba& LRV RN RS lC\)VVIIJlUAC L UL S HCw A UT }llall Siia i i Al ruucC » i
required

(1) A definition of failures and a categorization as to cause,
criticality, frequency and chargeability;

(2) A description of the data to be collected, the timescale and
the method of collection, and the authorities responsible
for collection and analysis;

(3) A list of the procedures to be empioyed in carrying out the
tasks, lncludzrg a desa*:pt:on of software packages used in
the analysis of the raw data;

(4) Allocation of resources required to perform each task;

7 N\ A o 22 e U W [ 3 - - L ~ e~ YT e 3 - P o~ 3~ - £

(2) AnNtcl Lldeeu plUDLCm dreas 11t thne colrieCctlion did dudlysis 0Ol
data and the possible means by which these problems may be
overcome;

(6) Establishment of stages for the Plan and their relationship
with other activities in hand;

(7) The means by which all personnel associated with the

in-service R&M assessment are made aware of the requirements
of the Plan;
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between reliability, maintainability and related
disciplines;
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design review committees and safety committees shall also be
stipulated.
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CHAPTER 3

301. GENERAL

This Chapter highlights the factors to be considered when establishing
tha ranunfiramante far Aata Aanllantrian and analueie Tha addirianal fantarc rhat
Llc Ac\.‘ullcwc “o AUR uava LCULMLITLU LAV allu allo&]ﬂlb. 4 M GNN 3 L A VULaG L savCeuvas o “-las
should be considered when further Service trials or demonstrations are necessary
are also described.

302.

DATA COLLECTION
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Methods of Collection.

(1) The Plan shall detail the manner in which specific data are
to be gathered The Military Services of the NATO nations
ROl Ude beug

shall normally be adopted. Proposed variations from these
procedures should, when appropriate, be agreed with the
Purchaser.

1 of
eporting formats and these
T

~
o
~

Tha Plan chall i
ine rian nais 1 n

responsible for the data collection, and the method of data
collection. The responsibility for collection may rest with
military users' personnel at the location where the equipment
is in use, or the contractor may be given a mandate to

ntif the nrgnnivnfi nr nnel

d
t

collect and evalugte the dara Tha mathad n1ead tA rasard
CGii18CC and evaiuace ae . g€ BEIndd used ¢ recoerd

the data shall be via existing military documents or
computer systems or by special arrangements agreed between
the contractor, the purchaser and the relevant military
staffs.

Data Set Requirements. The data required will depend on the
objectives of the assessment, which might range from assessing
the achieved levels of R&M, to determining what design changes
are required to improve these levels. Each project will have its

own particular requitremeunts and a data set shall be agreed
between all concerned. Wherever possible the data set should be
chosen so that the selected data items can be extracted from the
data set used by the relevant military service for defect/failure

reporting.

(1) The Plan shall stipulate the type and numbers of

systems/equipments which are to be considered in the
in-Service assessment of R&M. This may be the complete
production complement or may be restricted to a particular
manufacturing batch build standard or operational group.

(2) the Plan shall define which in-service applications of the
system/equipment are to be analysed. For exampie, a

NATO UNCLASSIFTIED
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different ships, tanks or aircraft; it may be used in a
standby or a fully operational mode

The Plan shall identify the equipment parameters or data
which are considered relevant. These may include serial

numhare hiidi1d gtandarde dalivary dat and relavant
nudders, ovui1id standaras, Geiivery uc\-co, ang reievant

history, such as scheduled or unscheduled maintenance
actions.

(d) Operating Data.
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(3)

~
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R

In order to assess the &M of a orpoun of svstems/egquipments
i ¢order Lo assess tne K& OoF a group ¢ systems/equlpments
it is essential that the operating data for the individual

systems/equipments within the group are specified and
recorded. This applies to systems/equipments which remain
fault-free in addition to those which have failures.

e it is necessary and cost-effective to record operating
es the method shall be stated in the Plan. This may be
by use of elapsed time indicators recording the operation of
the system/equipment, or by a variety of other means
including manual recording of operating time or, for
aircraft, flying time. Care will be taken to assure that,
for multi-function systems/equipment, all applicable
measurable use, rounds fired, miles travelled, operating
times - are considered. Where an overall estimate of

reliability and maintalnability is to be obtained, formula
for converting the measures of use to a common base will be
proposed in the Plan and tested for realism during the
initial data collection and anal s phases

The responsibility for recording and collection operating
data shall be stipulated in the Plan.

Environmental Data.

(1)

(2)

The localized environment of an equipment will have a major
bearing on its ultimate rellabllity Methods may need to be
4 Py
1

A . . £ o am PP TE BTN I TS P N e T o] AA-‘A i Ano -\n{p.l..
aeéviseéd 101l ueLciuwiuiug tuc en VILUUIIICULOL COoONIG1Li0GOS winili
the system/equipment experiences in Service use. The method
used for determining the environmental conditions shall be

specified in the Plan. This may be by reference to
previously published data, by calculation, or by direct
measurement of the eovironment. The size of sample should

ha gtraricrisrallvu
be statisticall

The R&M assessments may not be limited to climatic and

mechanical conditions, but may also include the localised

environment of the system/equipment, duty cycles, switching,
o

electro-magnetic environment, etc, as well as conditions
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such as storage, handling, maintenance and operational
standby. The Plan shall state all the conditions to be
considered.

Performance. The Plan shall define the limits of
performance and the method of measurement.
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the system/ uipment R&M. he analySIS may be und rt aken by
Contractors' or Purchasers' staff. In each case the arrangements
shall be agreed between the Contractor and the Purchaser.
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the periodicity of R&M
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(3) The actual usage of the equipment, ie the duty cycle,

differs from that predicted.
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data collection systems established for reasons

R&M assessments.
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attributable to the contractor or otherwise, and to establish an exclusion list

before the analysis is started.

Care should be taken to ensure that, if
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in-service R&M test results are to be compared with the original design and
development R&M test results, then both sets of tests should use the operating
conditions of the equipment used during the development R&M tests.

304, FURTHER SERVICE TRI

ALS AND DEMONSTRATIONS

Al LN L

Further service trials and demonstrations may be required to gain
accurate R&M figures when particular problems are identified or when alternative

D1lon aobkall -
ridai >Sliidi il IHLLUUC P
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operational roles require comparison. Where necessary and cost-effective, the
roposals for further in-service R&M demonstrations or
r defined conditions As a minimum, the Plan shall define:
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(c)

(d)
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(f)

(h)
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The statistically significant number of systems/equipments to be
included in the trial.

The buiid standard of the systems/equipments, and serial numbers
whara ralavant
wWIlIT L C AT AT Vau o

The required operational performance of the system/equipment and
the method of monitoring and test.

The environmental conditions of the trial.

The op erational role of the system/e

T
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The duration of the trial. This may be in termg of the numbers
of missions required, system/equipment operation time, duty
cycles, aiendar time, the number of defects/failures or any

other relevan parameter.

The defect/failure data reporting, analysis and categorization
procedures.

The specified R&M values (including confidence levels) or
accept/re ject criteria.

The method of measurement
appropriate.
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Consequences of failure to reach a system/equipment acceptance
R&M value, where such a decision is appropriate.
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